Purpose: The optimum formulation and preparation process of ferulic acid self microemulsion was studied. Methods: The effect of different surfactants on the formation of microemulsion area was studied by pseudo three phase diagram method. To determine the best ratio among surfactants, cosurfactant and oil phase, the uniformity and particle size of microemulsion was evaluated by nanoparticle size analyzer. Finally, the stability of microemulsion was measured by nanoparticle size analyzer and zeta potential analyzer. Results: Combined the results of pseudo three phase diagram with particle size distribution, the best ratio of self microemulsion:polyoxyethylene castor oil (Cremophor EL): polyethylene glycol 40 (PEG 40):Ethanol:isopropyl myristate (IPM) is about 3.15:3.15:1.8:1. The average particle size of microemulsion is about 15.5 nm which of system contains about 90% water. The maximum drug loading of ferulic acid was 5.2%, and this self microemulsion formulation has good stability. Conclusion: The formula greatly improves the solubility of insoluble materials like ferulic acid in water and it has guiding significance for the application of the microemulsion in practical production.
, microemulsion area of PEG 40/ethanol and Cremophor EL/ethanol system are larger than other surfactant systems,which is conducive to the preparation of microemulsion. Therefore, Cremophor and PEG 40 were selected to be mixed at the mass ratio of 1:1 in microemulsion area, the formation of mixed microemulsion area was significantly greater than a single surfactant system. As shown in Figure 4 , the particle size difference between the three groups is not significant. However, considering the time from the frozen condition to the steady state, the mixed surfactant and oil phase mass ratio of 8:1 was finally selected for this study. Km, mass ratio of surfactant and cosurfactant. The particle size of the samples with Km value of 3, 3.5 and 4 was measured under the condition of 45℃. When Km is 3.5, the average particle size is 15.6 nm which is less than the other two, the final selection of Km is 3.5. Km, mass ratio of surfactant and cosurfactant.
http://www.e-ajbc.org As shown in Figure 5 , when the water contained ferulic acid microemulsion in 30% and below, the conductivity of system increased slowly, which was in type W/O. When the system of water content in 30%-70%, the conductivity changes linearly, this stage was roughly in double continuous type. When the water content in the 70% and above, the conductivity began to decline, and the system has been changed from double continuous into type O/W. W/O, water in oil; O/W, oil in water. Figure 6 . Particle size of ferulic acid microemulsion during dilution process.
As shown in Figure 6 , when the water content was less than 10%, there was no measurement results. Because there was no free water in the system existed. When the water content of ferulic acid microemulsion in 20%, the particle size could be measured, indicating that free water has appearred this system, and formed W/O microemulsion. After the water content of ferulic acid microemulsion in 70%, it was found that the particle size of microemulsion was basically no change, indicating that the microemulsion has been made double continuous change for O/W. 
